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Materials
Teflon PFA-coated platinum (0.125 mm OD) and silver (0.127 mm OD) wires were purchased from A-M Systems (Sequim, WA). Silver and stainless steel gauzes with 80 mesh was obtained from Alfa Aesar (Ward Hill, MA) . Sylgard 184 silicone elastomer kit was prepared from Dow Corning Corporation (Midland, MI). Sodium chloride, sodium nitrite, coper acetate, tris (2-pyridylmethyl) amine, sodium bicarbonate, sodium carbonate, potassium chloride, and HEPES buffer were obtained from Sigma-Aldrich (St. Louis, MO). All chemicals was prepared in Mili-Q water (Millipore Corp., Billerica, MA). Luria Berani (LB) broth, LB agar, and aluminum foil 
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Patch fabrication
The PLA mold of PDMS patch body was fabricated with 3D printer in UM3D Lab at the University of Michigan Ann Arbor. Patch body was prepared with 2 step curing processes of PDMS in order to embed an aluminum layer in the middle of a wall. Silgard 184 silicone elastomer base and curing agent was mixed at 10:1 ratio and transferred into PLA mold. It was cured at 100 o C for 40 min and cut with blade to yield a 1 -2 mm thin layer. Then, it was wrapped with aluminum foil followed by addition of 2 nd PDMS solution. After cured, a wall of PDMS body was cut to have 3 -5 mm thick wall in Figure 1 . PDMS spacer was also fabricated in PLA mold to prevent direct contact between working and reference/counter electrodes in a body structure. An Ag/AgCl gauze connected with Teflon PFA-coated silver wire was prepared with 9 × 27 or 24 × 72 mm (before folded) as a reference electrode. Gold coated stainless steel gauze was prepared by sputter coat of the stainless steel gauze with 50 nm of gold, and the gauze was connected with Teflon PFA-coated stainless steel wire was cut with 9 × 9 or 24 × 24 mm as a working electrode.
Ag/AgCl reference electrode, the spacer and the working electrode were sequentially inserted into PDMS body. Finally, they were covered with silicone rubber as a membrane, and sealed and cured with a silicone rubber sealant for 12 hours. Patch body was filled up with sodium nitrite (0.4 M) and CuTPMA (4 mM) catalyst via 27G stainless steel needle and sealed with a silicone rubber sealant in Figure 1 .
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In vitro antimicrobial experiment in solution LB broth was inoculated with E. coli or S. aureus, and the bacteria were grown in the media at 37 °C for overnight culture. The overnight culture media was then diluted in 10 mM phosphatebuffered saline to a final concentration of 10 5 CFU/mL. A 10 ml aliquot of this diluted bacteria solution was transferred to a 50 ml of corning tube and a PDMS patch ( 
